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I I in a notice effecting later election filed with the International Bureau on: 
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Priority date (dqy/month/year) 
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Prototech AS et al 



1 . This international preliminary examination report has been prepared by this International Preliminary Examining 
Authority and is transmitted to the applicant according to Article 36. 



2. This REPORT consists of a total of 

□ 



sheets, including this cover sheet 



This report is also accompanied by ANNEXES, i.e.. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70. 16 and Section 607 of the Administrative Instructions under the PCT). 



These annexes consist of a total of 



sheets. 



3. This report contains indications relating to the following items: 
Basis of the report 



Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, mventive step or industrial applicability; 
citations and explanations supporting such statement 

Certain documents cited 



Certain observations on the international application 
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Patent- och registreringsverket Telex 
Box 5055 17978 
S-102 42 STOCKHOLM PATOREG-S 

Facsimile No. 08-667 72 88 


Authorized ofiBcer 

Mattias Arvidsson/Els 
Telephone No. 08-782 25 00 



Form PCT/IPE A/409 (cover sheet) (January 1998) 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 
PCT/NO99/00299 



I. Basis of the report 



1. With regard to the elements of the international application:* 
the international application as originally filed 

I I the description: 

pages 

pages 

pages 



, as originally filed 
, filed with the demand 



, filed with the letter of 



I I the claims: 

pages 

pages 

pages 

pages 



, as originally filed 

, as amended (together with any statement) under article 19 

, filed with the demand 



, filed with the letter of 



I I the drawings: 

pages 

pages 

pages 



, as originally filed 
, filed with the demzind 



. filed with the letter of 



I I the sequence listing part of the description: 

pages 

pages 

pages 



, as originally filed 
, filed with the demand 



. filed with the letter of 



2. With regard to the language, all the elements marked above were available or fiimished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or fiimished to this Authority in the follovmig language English 

I I the language of a translation furnished for the purposes of international search (under Rule 23. 1(b)). 
the language of publication of the international ^plication (under Rule 48.3(b)). 



which is: 



□ the language of the translation furnished for the purposes of international preliminary examination (under Rules 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 
[ [ contained in the international application in written form. 
I I filed together with the international application in computer readable form. 
I I furnished subsequently to this Authority in written form. 
I I furnished subsequently to this Authority in computer readable form. 

I I The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
— international aooli cation as filed has been fiimished. . i- • u 

□ The statement that the information recorded in computer readable form is identical to the wntlen sequence listmg has 
been fiimished. 

4. 1 I The amendments have resulted in the cancellation of: 
I I the description, pages 
I I the claims, Nos. 

I I the drawings, sheet/fig 



5.n 



This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
beyond the disclosure as fiJed, as indicated in the Supplemental Box (Rule 70.2 (c)).** 

* Replacement sheets which have been fiimished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are annexed to this report since they do not contain amendments (Rules 70. J 6 
and 70 J 7). 

Any replacement sheet containing such amendments must be referred to under item I and annexed to this report. 
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IV. Lack of unity of invention 



1 . In response to the invitation to restrict or pay additional fees the applicant has: 




restricted the claims. 

paid additional fees. 

paid additional fees under protest 

neither restricted nor paid additional fees. 



2. I I This Authority found that the requirement of unity of invention is not complied with and chose, according to Rule 68. 1, not 



to invite the applicant to restrict or pay additional fees. 



3. This Authority considers that the requirement of unity of invention in accordance with rules 13.1, 13.2 and 13.3 is 
I I complied with. 

\)^ not complied with for the following reasons: 

I. Claims 1-3 are directed to a method for producing hydrogen 
and carbon by pyrolysis of methane, with a carbon black 
catalyst . 

II. Claim 4 is directed to a compact pyrolytic system, which is 
adapted to use in vehicles for producing hydrogen as fuel. 

The special technical features of group I relate to carbon 
black catalyst, while the special technical features of group 
II relate to the use of a compact pyrolytic system. These 
groups of inventions are not so linked as to form a single 
general inventive concept. There is no technical relationship 
between these inventions involving one or more of the same 
special technical features. 

The international preliminary examination report will be 
established on invention I (claims 1-3), which appears to be 
the main invention of the international application. 



4. Consequentiy, the following parts of the international application were the subject of international preliminary examination 
in establishing this report: 





all parts. 



the parts relating to claims Nos. 1 — 3 



Form PCT/IPEA/409 (Box IV) (January 1998) 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 
PCT/NO99/00299 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
ciUtions and explanations supporting such statement ^ 



1. Statement 

Novelty (N) 



Inventive step (IS) 
Industrial applicability (lA) 



Claims 1-3 
Claims 



Claims 

Claims 1 — 3 



Claims 1 -3 
Claims 



YES 
NO 

YES 
NO 

YES 
NO 



2. Citations and explanations (Rule 70.7) 

The claimed invention relates to a method and a device for 
production of hydrogen and carbon by pyrolysis of methane and 
other organic gases, utilising carbon dust as catalyst for 
precipitation of carbon in a closed process. 

The following document is cited in the international search 
report as a document of particular relevance: 

D: DD 118263 Al 

Cited document D relates to a method for producing carbon by 
pyrolysis of gaseous hydrocarbons, preferably methane, on a 
moving bed of carbon particles in a two-zone reactor. 

Claims 1-3 

Document D discloses that gaseous hydrocarbons, heated by a 
counter-flowing hot gas, are decomposed to hydrogen and 
carbon. The carbon is deposited on the carbon particles which . 
act as catalyst, thereafter the particles are cooled and then 
discharged (see claim 1). The document also discloses that a 
certain amount of the produced carbon particles is returned to 
the reaction chamber for further use in the process (see. p. 2 
col 2 line 32-33). The document further describes a insulated 
reaitor in a fireproof material, which includes a casing of 
metal (see p. 3 col. 1 line 24 and claim 2), and that the 
counter-flowing hot gas is heated by a combustion chamber (in 
the application high temperature process) before it is 
introduced to the reaction chambers (see p. 2 col. 2 line 14 
17) . 

.../... 
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Supplemental Box 

(To be used when the space in any of the preceding boxes is not sufiBcient) 
Continuation of: V 

The document does not disclose that the process is closed, 
which the application does. 

According to document D, it is considered obvious for a person 
skilled in the art to use a method and device as described in 
claims 1-3. 

Thus the invention as described in claims 1-3 lacks an 
inventive step. 
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International application No. 
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Box I Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet) 

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 
I, Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 



2. Q Claims Nos.: 

because they relate to parts of the international application that do not comply with the prescribed requirements to such 
an extent that no meaningful international search can be carried out, specifically: 



Box II Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 

This International Searching Authority found multiple inventions in this international application, as tbilows: 
See exlira sheet:. 



1. ^ As all required additional search fees were timely paid by the applicant, this international search report covers all 

searchable claims. 

2. Q As all searchable claims could be searched without etTort justifying an additional fee, this Authority did not invite payment 

of any additional fee. 

3. As only some of the required additional search fees were timely paid by the applicant this international search report 
covers only those claims for which fees were paid, specifically claims Nos.: 



4. No required additional search fees were timely paid by the applicant. Consequently, this international search report is 

restricted to the invention first mentioned in the claims: it is covered by claims Nos.: 1 — 3 



□ 
□ 



The additional search fees were accompanied by the applicant's protest. 
No protest accompanied the payment of additional search fees. 



Remark on Protest 
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INTERNATIONAL SEARCH REPORT 



international application No. 
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I . 



Claims 1-3 are directed to a method for producing hydrogen 
and carbon by pyrolysis of methane^ with a carbon black 
catalyst. 



i 



II. 



Claim 4 is directed to a compact pyrolytic system adapted 
to use in vehicles for producing hydrogen as fuel 



The special technical features of group I relate to carbon black 
catalyst, while the special technical features of group II relate 
to the use of a compact pyrolytic system. These groups of 
inventions are not so linked as to form a single general inventive 
concept. There is no technical relationship between these 
inventions involving one or more of the same novel technical 
features . 
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A. CLASSIFICATION OF SUBJECT MATTER 

IPC7: COIB 3/26, COIB 31/02, C09C 1/48, DllF 9/12, HOIM 8/06, HOIM 8/22 

According to International Patent Classifjcalion (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC7: COIB. DOIF, C09C. HOIM 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 

SE,DK,FI,NO classes as above 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



PAJ. WPI 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Otation of document, with indication, where appropriate, of the relevant passages 



Relevant to cl^m No. 



DD 118263 Al (H.-J. BXNSCH ET AL), 

20 February 1976 (20.02.76), page 2, column 2, 
line 30 - line 38, claim 1 



WO 9840922 Al (PROCYON POWER SYSTEMS INC.), 

17 Sept 1998 (17.09.98), page 3, line 25 - line 33; 
page 8, line 20 - page 9, line 31; page 11, 
line 24 - line 30, page 14, line 31 - page 15, 
line 10, figures 4,5, claim 1, abstract 



WO 9808771 A2 (ARTHUR D. LITTLE, INC.), 

5 March 1998 (05.03.98), page 1, line 11 - page 2, 
line 8, abstract 
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[ )(| Further documents arc listed in the continuation of Box C. [ )(| See patent family annex. 



* Special categories of cited documcnt^c 

'A" document defining ihc general jstatc of the art which is not considered 

to be of panicular rdevance 
'E' crlier document but published on or after the international filing dale 

*L* document which may throw doubts on priority c]aim(s) or which is 
cited to eslablish the publication date of another citaUon or other 
special reason (as specified) 

'O* document referring to an oral disclosure, use, exhibition or other 
means 

'P* document published prior to the international filing date but later than 
the priority date claimed 



*T' later doomicnt publidicd after the international filing date or priority 
date and not in conflict Mth the application but dtcd to understand 
the principle or theory underlying the invention 

*X' document of particular relevance: the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

* Y* document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined vnth one or more other such documents, such combination 
being obvious to a person dolled in the art 

"&." document member of the same patent fanuly 



Date of the actual completion of the international search 



16 February 2000 



Date of mailing of the international search report 

18 .02. 2000 



Name and mailing address of the ISA/ 
Swedish Patent Office 
Box 5055, S-102 42 STOCKHOLM 
Facsimile No. -f 46 8 666 02 86 



Authorized oflicer 

Mattias Arvidsson /ELY 

Telephone No. + 46 8 782 25 00 
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Category* 



Gtation of documenl, with indication, where appropriate, of tlic relevant passages 



Relevant to claim No. 



US 5484978 A (GORAN J. HEDBERG ET AL), 

16 January 1996 (16.01.96), claims 1,9, 
abstract 



US 4056602 A (EDWIN MATOVICH), 1 November 1977 
(01.11.77). claims 1,2,5, abstract 



US 4738828 A (EDWARD F. BROOKS), 19 April 1988 

(19.04,88), column 1, line 33 - line 36, claims 1, 
6,14, abstract 



US 4946750 A (JAN F. NOMDEN ET AL), 7 August 1990 
(07.08.90), column 1, line 4 - line 21, 
abstract 



EP 0345908 Al (KTI GROUP B.V.), 13 December 1989 

(13,12.89), column 3, line 38 - line 46, claims 1, 
17, abstract 
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(43) International Publication Date: 20 April 2000 (20.04.00) 
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(22) International FUing Date: 30 September 1999 (30.09.99) 



(30) Priority Data: 
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30 September 1998 (30.09.98) NO 



(71) Applicant (for all designated States except US): PROTOTECH 
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(54) Title: PRODUCTION OF HYDROGEN AND CARBON WITH A CARBON BLACK CATALYST 




(57) Abstract 

The invention covers method, device and application of production of hydrogen and carbon by pyrolysis based on natural gas, methane 
or other organic gases as raw material. The method for precipitation of solid carbon is characterized by the use of finely distributed carbon 
dust as catalyst for the precipitation process. The device is designed as a reaction chamber that contains the catalyst. The temperature 
in the chamber is controlled by supply of electrical power or other energy. In addition the invention covers the application of compact 
pyrolysis systems in vehicles, for pre-processing of gases containing hydrocarbons and for fuel production for polymer fuel cells that 
generate electrical power for propulsion of the vehicle. 
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The undersigned requests that the present 

international application be processed 
according to the Patent Cooperation Treaty. 
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International Application No. 


International ^>li^%Q^^^ 


Elf^EN^STYRET 
P Ifttemstional applicatioa 
Name of receiving Office and "PCT International Application" 


Applicant's or agent's file reference 
(if desired} (12 characters maximum) 


BoxNo.1 TITLE OF INVENTION Use of carbon as a catalyst in pyrolytic 
production of hydrogen and Carbon.- Device and Process. 


Box No. U APPLICANT 



Name and address: (Family name followed by given name; for a legal entity, full official 
designation The address must include postal code and name of counBy. The country of the 
adaress indicated in this Box is the applicant 's State (that is, country) of residence if no State 
of residence is indicated below.) 

Prototech AS 

Fantoftvegen 38 

P.O.Box 6034, Postterminalen 

N- 5892 Bergen 

Norway 



[ I This person is also inventor. 



Telephone No. 
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Teleprinter No. 



State (that is, country) of nationality: 


State (that is, country) of residence: 


This person is applicant | 1 all designated ail designated States except | 1 the United States | I the States indicated in 

for the purposes of: 1 1 Slates . \^\ the United Sutes of America | | of America only I | the Supplemental Box 


Box No. in FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S) 





of residence is indicated below.) 



official 
^the 
\tate 



Arild Vik 

Slettenveien 76 

N - 5258 Blomsterdalen 

Norway 



This person is: 

I I applicant only 

I xl applicant and inventor 

I I inventor only (If this check-hax 
is marked, ch not Jill in below) 



State (that is, country) of nationality: 



/ve> 



Stale (that is, country) of residence: 



This person is applicant j | all designated | I alt designated States except 
for the purposes of: l_J States I I the United States of America 



the United States j I the States indicated in 
I ^ of America only I I the Supplemental Box 



I I Further applicants and/or (further) inventors are indicated on a continuation sheet 



Box No, IV AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE 



The person identified below is hereby/has been appointed to act on behalf 
of the applicant(s) before the competent International Authorities as: 



I X| agent | | common representative 



Name and address: (Family name followed by given name; for a legal entity, fiill official 
designation. The address must include postal code and name of country.) 

Christian Michelsen Research AS 
Fantoftvegen 38 
P.O.Box 6031, Postterminalen 
N - 5892 Bergen 
Norway 



Telephone No. 

+47 55 5740A0 



Facsimile No. 

+47 55 574041 



Teleprinter No. 



□ Address for correspondence: Mark this check-box where no agent or conunon representative is/has been appointed and the 
space above is used instead to indicate a special address to which correspondence should be sent. 
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Oppfmnelsen omfatter framgangsmate, innretning og anvendelse for 
energieffektiv pyrolyttisk framstilling av hydrogen og karbon, basert pa 
naturgass, metan- eller andre organiske gasser som rastoff. 
Framgangsmaten for utfelling av fast karbon er karakterisert ved a 
benytte finfordelt karbonst0v som katalysator i utfellingsprosessen. 
Gassens karbonmolekyler binder seg til katalysatorens partikler pa en 
slik mate at disse vokser til en utskilbar st0rrelse. Katalysatormaterialet 
blir fomyet gjennom kontinuerlig tilfiarsel av oppmalt karbon fra 
prosessen. 

Innretningen er utformet som et varmeisolert reaksjonskammer, med 
plass for katalysatormateriale. Temperaturen i reaksjonsomradet blir 
regulert ved hjelp av tilfiart energi. Oppvarming kan forega med 
alternative varmekilder, og systemet kan derfor bruke spillvarme fra 
h0ytemperatur-prosesser som energikilde for hele - eller deler av 
prosessen. Innretningen bar vist seg effektiv innenfor et temperatur- 
spekter fra 400 °C til 2000 ^C. Reaksjonshastighet og sluttproduktenes 
renhetsgrad kan kontrolleres og styres ved optimalisering av trykk og 
temperatur, 

Videre omfatter oppfmnelsen anvendelse av kompakte pyrolysesystemer 
for bruk i kj0ret0yer, til forprosessering av hydrokarbonholdige gasser, 
til drivstoff for polymere brenselsseller. Brenselsellene bruker hydrogen 
som drivstoff, og genererer elektrisk str0m til kj0ret0yets framdrift. Bade 
pyrolysesystemet og brenselsellene kan bygges sa kompakte at de far 
plass i ordinaere kj0ret0yer. 
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Innretning og framgangsmate er spesielt velegnet for bnik i milj0er der 
tilgangen pa hydrogen og oksygen er begrenset, mens tilgangen pa energi 
er god. Eksempler pa slike miljeer er farteyer og enheter som opererer 
utenfor jordens atmosfaere. 

Kjemisk rent karbon (carbon black) bar i mange ar vasrt et viktig 
industriprodukt. Store mengder blir brukt til bildekkproduksjon. Stoffet 
inngar ogsa i malingsprodukter, sm0rremiddler og medisinske produkter. 
Gjennom arene har det blitt utviklet en rekke metoder for produksjon av 
karbon fra hydrokarbonholdige gasser. Spalting av karbon og hydrogen 
fra slike gasser er na aktualisert av milj0hensyn i forbindelse med 
naturgassbasert produksjon av elektrisk strem. Innen romfarts- 
teknologien er det ogsa interesse for hydrogenproduksjon, som et ledd i 
produksjon av vann til bemannede romferder/romstasjoner. 

En kjent teknikk for a spalting av hydrokarboner er bruk av lysbue. 
Denne metoden beskrives i US.Pat. no. 5,527,518. En annen metode 
beskrives i US.Pat.no. 4,631,180. Begge metodene innebaerer 
forbrenning, og gj0r bruk av oksygen i produksjonen. 

En metode for spalting av hydrokarboner er beskrevet i US.Pat.no. 
5,198,084. Denne metoden er brukt ved gassifisering av karbonholdig 
materiale, og gassen oppvarmes ved hjelp av mikrob0lge-teknologi, i en 
sakalt "plasma-reaktor". 

De omtalte metodene for a skille hydrogen og karbon fra hydrokarboner 
gj0r bruk av ulike oppvarming- og forbrenningsprosesser i atmosfasrer 
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med oksygenunderskudd. Fremgangsmaten i fialge oppfinnelsen skiller 
seg vesentlig ut fra disse teknikkene, ved a gj0re bruk av karbonst0v 
som katalysator ved spalting av hydrokarboner i et oksygenfritt milj0. 

En patent DD 1 18263 beskriver en pyrolysemetode der karbonpartikler 
blir brukt som katalysator. Partiklene blir sendt gjennom hydrogenholdig 
gass som er oppvarmet til en temperatur pa 1000 - 1800°C. Oppfinnelsen 
skiller seg vesentlig fra dette ved at innretning og framgangsmate er basert 
pa at karbonpartiklene er stillestaende og samlet i et kompakt reaksajons- 
kammer. Dette gj0r at anlegget kan gj0res mye mer kompakt enn sy sterner 
med bevegelige partikler eller karbonavsetning pa overflater. Den nye 
framgangsmaten er i tillegg vesentlig mer energieffektiv fordi 
pyrolyseprosessen flingerer ved temperaturer belt ned i 400'^C. 

Framgangsmate og innretning, i f0lge oppfirmelsen, skal brukes i et 
prosessanlegg for produksjon av hydrogen og karbon, basert pa naturgass, 
metan og andre organiske gasser som rastoff Systemet er vist pa 
prinsippskisse fig.l. Gass (1) som inneholder hydro-karboner blir ledet 
gjennom et filter (2), inn i et varmeisolert reaksjonskammer (3) og varmet 
opp ved hjelp av elektriske varmetrader (4), eller spillvarme fra andre 
h0ytemperatur prosesser. Temperaturen i reaksjonskammeret (3) blir gitt 
en stigende gradient i str0mningsretningen (fra bunn til topp), fra 300 til 
maksimalt 2000 °C. Reaksjonskammeret (3) inneholder finfordelt 
karbonst0v (5) som frmgerer som katalysator ved utskilling av fast karbon 
fra gassen. Karbonmolekyler i den oppvarmede gassen binder seg til 
karbonst0vet (5) pa en slik mate at katalysatorens partikler vokser. De 
voksende karbon- partiklene blir skilt ut ved hjelp av et mekanisk system 
(eksempelvis en sentrifiige), i reaksjonskammerets nedre del (6), nar 
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komst0rrelsen nar et ansket niva. Innholdet av karbon i gassen far en 
synkende gradient oppover i reaksjonskammeret (3), og 0verst bestar 
gassen hovedsakelig av hydrogen (12). Den hydrogenrike gassen, fierres 
vider til et separasjonskammer (7) der deler av gassen blir tatt ut gjennom 
et membranfilter (8). Andelen av gass (9) som blir skilt ut kan 
optimaliseres med hensyn til hydrogenets renhetsgrad. Fer lagring (10) blir 
gassen (9) ledet gjennom et filter (1 1) for fjeming av sporstoffer. Den 
delen av gassen (12) som ikke blir skilt ut i separasjonskammeret (3) 
retumeres til reaksjonskammerets innmatingsside. 

Pa vei mot sporstoff-filteret (1 1) gar den prosesserte gassen (9) gjennom 
en varmeveksler (13) til forvarming av innmatet gass (1). Varmeveksling 
mellom prossesert- og innmatet gass medf0rer at systemets behov for 
tilf0rte energi reduseres 

Utskilling av granulert karbon skjer kontinuerlig i reaksjonskammerets 
nedre del (6). Ettersom katalysatorens partikler vokser og blir skilt ut, 
trenger systemet tilfaring av nytt katalysatormateriale. 
I f0lge oppfinnelsen blir katalysatormateriale kontinuerlig produsert ved 
at kontrollerte deler (15) av det utskilte karbonet (14) resirkuleres, 
oppmales i en m0lle (16), og injiseres i reaksjonskammerets 0vre del. 
Denne resirkulasjonsprosessen opprettholder en optimal balanse med 
hensyn til katalysatorpartiklenes mengde og st0rrelsesfordeling. 
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Patentkrav 

1. Framgangsmate for pyrolytisk framstilling av hydrogen og karbon fra 
metan og andre organiske gasser bruk av karbonst0v som katalysator 
for utfelling av karbon i en lukket prossess karakterisert ved at 
karbonutfellingen skjer ved at gassens blir fort gjennom et oppvarmet 
reaksjonskammer slik at gassens karbonmolekyler binder seg til de 
katalytiske partikler pa en slik mate at disse stadig vokser, og 
mekanisk kan skilles ut nar st0rrelsen nar et forhandsbestemt niva. 

2. Framgangsmate for pyrolytisk framstilling av hydrogen og karbon fra 
metan og andre organiske gasser, i folge krav 1 og 2 karakterisert ved 
a male opp kontrollerbare mengder utfelt karbon, og retumere dette til 
reaksjonskammeret, i en kontinuerlig prosess, til opprettholdelse av en 
optimal balanse med hensyn til karbonpartiklenes mengde og 
stfifrrelsesfordeling. 

3. Innretning for pyrolyttisk fremmstilling av hydrogen og karbon fra 
metan og andre organiske gasser, i et lukket system med varmeisolert 
reaksjonskammer karakterisert ved at kammeret er fylt med por0st 
karbonst0v med katalyttisk effekt, og at temperaturen kan kontroUeres 
ved tilf0rsel av elektrisk energi eller spillvarme fra h0ytemperatur- 
prosesser. 

4. Anvendelse av kompakte pyrolysesystemer, til bruk i kj0ret0yer, til 
forprossesering av naturgass, metan og andre organiske gasser, i den 
hensikt a produsere hydrogen til drivstoff for polymere brenselseller, 
som skal generere elektrisk str0m til kj0ret0yets framdrift. 
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Sammendrag 

Oppfinnelsen omfatter framgangsmate, innretning og anvendelse for 
pyrolyttisk framstilling av hydrogen og karbon, basert pa naturgass 
metan- eller andre organiske gasser som rastoff. Framgangsmaten for 
utfelling av fast karbon er karakterisert ved a benytte finfordelt 
karbonst0v som katalysator i utfellingsprosessen. Innretningen er 
utformet som et reaksjonskammer som inneholder katalysatoren. 
Temperaturen i kammeret kan kontrolleres ved tilforing av elektrisk- 
eller annen energi. Videre omfatter oppfinnelsen anvendelse av 
kompakte pyrolysesystemer i kjoretoyer, til forprosessering av 
hydrokarbonholdige gasser, til drivstoff for polymere brenselsseller, som 
skal generere elektrisk strom til kj0ret0yets framdrift. 
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